IN earlier work on the mammotrophic activity present in women's urine, intact weanling male mice of a Swiss Schneider strain (SAS3) were used as test objects (Hadfield and Young, 1956a, b). The injection of urine or urine extracts into such mice stimulated development of the mammary glands as shown b.N, extension of the duct system and an increase in the number of end buds or clubs.
IN earlier work on the mammotrophic activity present in women's urine, intact weanling male mice of a Swiss Schneider strain (SAS3) were used as test objects (Hadfield and Young, 1956a, b) . The injection of urine or urine extracts into such mice stimulated development of the mammary glands as shown b.N, extension of the duct system and an increase in the number of end buds or clubs.
Similar activity was possessed by oestrone and by prolactin.
Gradually the commercially-bred SAS3 mice lost sensitivity under test and they were replaced by mice of the inbred A2G strain. This was the only other strain out of 37 examined in which the mammary glands of weanling males were responsive to both prolactin and urine (Young, 1957) .
The mammotrophic activity in urine was believed to be due to protein hormone(s) from the hypophysis and it was therefore considered advisable to continue the work using hypophysectomized mice given partial steroid replacement JA7,ith oestrone and progesterone (Hadfield, 1957) .
The mammary glands of the hypophysectomized immature males of the A2('Astrain failed to respond to oestrone plus progesterone or to prolactin or urine alone but responded to combined treatment with all three hormones or to urine given with oestrone and progesterone. Serum from normal women was also effective in combination with the two steroid hormones (Hadfield and Young, 1958) .
The present paper reports a somewhat unsuccessful attempt to extend this work.
We had hoped to be able to measure the mammotrophic activity in human urine and blood, in order to establish normal values and study variations. This has, however, proved virtually impossible with the test system used, because the responsiveness of the mice to prolactin has diminished. Neat urine is now seldom effective in the test and though mammotrophic activity has again been demonstrated unequivocallv in women's serum, the amount can be estimated onl very roughly.
MATERIALS AND METHODS

Animals
Mice of the A2G strain were bred in our laboratories from random matings of trios replenished every [3] [4] (Table I) were coRected early on the morning when the mice were due for their first injection and were stored at 4' C. during the injection period.
Blood samples (Table II) 
A88m8ment of mammotrophic activity
The mice were killed and skinned on the morning of the 6th day and the mammary glands fixed and stained in8itu before being dissected from the pelt and mounted whole. The mammotrophic activity was then measured by counting the number of clubs (sweflings of the duct endings more than twice the diameter of the duct itself) and expressing this for each group of animals as the average number of clubs per mouse (Hadfield and Young, 1956a (1) 6±2 (0) 53±13 ( (4) 5±3 (0) 54±13 (2) Den/l
Total number of mice 131 79 76
Overall mean 6-0±0-9 6-4±1-0 45- 3±3-6 Significantly different (P < 0 -05) from response to steroids alone.
This partial failure to confirm earlier results (Hadfield, 1957) could be attributed to diminished sensitivity of the mice for whereas the club count per mouse injected with prolactin had been 80-100 previously, it had now fallen to 36-54. Because of this it was decided to see if the responsiveness of the mice could be improved by modifications of the method of assay.
Simplified test procedure
The experiments outlined in the Appendix' showed that the mammary response to prolactin was the same as in the original procedure if a smaller total dose of progest.erone (1 mg.) was given as a single injection of an aqueous suspension on the first day of the test and if a smaller total dose of oestrone (0-1 Itg.) was given twice daily as before but in aqueous solution. The aqueous vehicle greatly eased the dissection of the mammary glands from the pelt.
Using this simplified procedure, the dose: response relation for prolactin was almost exactly what it had been using the original procedure (Fig. 1) Overall mean 10±4 29±3*** Significantly different from response to steroids alone (P < 0-1*, < 0-05**, < 0-01***).
Six of the 7 samples from pregnant women that were tested and all 3 of the samples from non-pregnant women significantly increased the club count (Table 11) .
DISCUSSION
Mammotrophic activity is used here in a limited and purely empirical sense: it refers to the capacity to increase the club count in the mammary glands of hypophysectomized weanling male mice of a particular strain when the mice are treated with oestrone and progesterone in addition to the material under test.
Our results confirm the earlier evidence (Hadfield, 1957 ; Hadfield and Young, 1958) that such activity is a property of prolactin and of growth hormone and that it is present in the urine and serum from normal women. Not unexpectedly, we find it is also present in the serum from pregnant women.
The activity found in normal serum would represent about 0-5-1 i.u. of prolactin or 0-05-0-1 mg. of growth hormone per ml. Current estimates suggest that normal blood contains 0-002-0-2 i.u. of prolactin (Simkin and Goodart, 1960) and 0-2 pg. of growth hormone (Read and Bryan, 1960) per ml. Thus it is unlikely that either hormone is alone responsible for the mammotrophic activity in serum. It is much more probable that the activity represents the resultant effect of both hormones and possibly of those other hormones that are concerned in mammary development in rats and mice (Lyons, 1958 ; Nandi, 1959) .
The results in Table II show that the method we have used is adequate for demonstrating the presence of mammotrophic activity in serum. It is not so satisfactory when applied to neat urine though when the reduced sensitivity of the mice is taken into consideration we regard the three positive results in Table 1   1959 as sufficient confirmation of the more convl'ncing evidence previously obtained (Hadfield, 1957 ; Hadfield and Young, 1958) . It seems that the activity in urine must be concentrated if it is to be demonstrated with any regularity. The dose: response relations for prolactin were very similar to those obtained in a previous study (Young and Fraser, 1960) using the original steroid dosage but the two sets of results with growth hormone did not agree so well (Fig. 1) The doses of oestrone and progesterone (I /tg. and 5 mg.) used routinely seemed unnecessarily large. Reduction of the total doses to 0-1 pg. of oestrone and I mg. of progesterone did not influence the club count produced in response to 5 i.u. of prolactin. The same club count was also induced by I i.u. of prolactin suggesting that a plateau had been attained in the dose: response curve (Table 111 , Experiment A).
Steroid801vents
If lower doses of the two steroids were to be used then it should be possible to substitute a more convenient solvent than arachis oil, which is inconvenient to handle, persists at the injection site, and often interferes with the clean dissection of the mammary glands from the pelt.
Fifty per cent aqueous propylene glycol proved an unsatisfactory solvent. Responses were usually reduced in comparison with tests using arachis-oil solutions and the dose given (0-I ml. twice daily) was on the borderline of toxicity for larger (cf. 0-12-0-25 i.u., 1-0-2-0 i.u.). Despite this variation a significant regression line is achieved (b 22 ± 8-8, t 21-5, 12 D.F., P < 0-05). With growth hormone, however, a very low average response to the highest dose made the regression line insignificantly different from horizontal (b 9-5 ± 14-7,
